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(57) Abstract: A coating liquid for forming an amorphous silica coating film of low dielectric constant, the amorphous silica coating 
film having a relative dielectric constant as low as 2.5 or less and a Young' s modulus of elasticity of 6.0 GPa or over and excelling in 
hydrophobicity; and a process for producing the coating liquid. This coating liquid is one comprising a silicon compound obtained by 
hydrolysis of a tetraalkyl orthosilicate (TAOS) and specified alkoxysilane (AS) in the presence of a tetraalkylammonium hydroxide 
(TAAOH), or one comprising a silicon compound obtained by sequentially performing hydrolysis or partial hydrolysis of a tetraalkyl 
orthosilicate (TAOS) in the presence of a tetraalkylammonium hydroxide (TAAOH), mixing the hydrolyzate or partial hydrolyzate 
with specified alkoxysilane (AS) or hydrolyzate or partial hydrolyzate thereof and according to necessity, hydrolysis of portion or 
the whole of the mixture. This coating liquid is prepared by mixing the above components in specified proportion and conducting 
processing under specified conditions. 
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3j-)l/Vi/'J^T— h (TAOS) i3*i;^S(Dr)U=i + i/i'7> (AS) $f h^TJ^/l/T^t-^/W Kat4* 
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lis tbMW^CDi electric Constant) #2. 5JSLTfc/h*<, LfrtiSl^ 

Steffi 

±IH(D«fe3^@ MX'm+h>*i&m?MmmiZs -miz CVD & (Chemical Vapor 
Depos it ion Method) ^t*(7>mtlJ?)c^Ji^XtV=3— H^^<t* / ^Z>^S$ffll^r 

&<&„ &tz. 7KUT'j-;^tfii. ^^j^JiQ^u^sK^m w*Mmwxzo> cvd 
m^%m<.^\zitmm^^mmmy^x^mz^^if(Dmm^^o 

:>^><7>^ta7k#^£fcl*C*ii^^ 

mm^m^xm^^mxit.itmmmt}<3w.r<D^<o^m^H^(o<D^ 
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2. 5&.Ta>itmmm^mm-t^titmmx^)^ Lt)^w.m^mt(D^m^ 
^^^fccttf/^ii/NP^ib^ 

gD.c)7;u^v^>fc£t;/£fc{i/\p^ 

(TEOS) £^h^P tr^T^-^ A/ W Kp^^M K(TPAOH) (D#^ETT^D7K 
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ttHhtiLmi*. 16-18 GPa (D^>?m®Lm&mLX^Z>*><D(D. 

S$%MbU CG>ttttO>ltjBS«**2. 1 ~2. 3lc«-3*asfeif35«a3R*tL"C 
LfrUctf&s C<D^^^>M(CVDacfc«fe*«lS)*«Et-fc«>ptt. 8ftfll 

#F?B2000-349083^|g 
mVrXMZl #68^9-31 581 2#^« 
[#^5:^3] BDHEttUH^M! WO 00/188474fc« 

[#1*234] HBsmia^iB.wooo/i264o^a 
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[WlFlfclKel ^S^iiill^lll^BUS 2000/0060364 A1 
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5&Tt'\^<.£*iz&msmzmt>^is<f&&mrf6. o opa &l±v&%& 

■t Y=7-7)\'*)\'-*)\sV*sV t T— V (TAOS) fcck^TIH-^xfe (I) T*m£H&TJ^ 
^r>>v^> (AS) ir h^T)ls*Jls7>=E-0 A/ W Kn^iM K (TAAOH) <D## 

X„Si (OR)^ (I) 

^rh7T;U^;U^V^>U<7— r- (TAOS) ^K^T^^UT^-'t? A/ WKptJ- 
^^K(TM0H)<D#^T-e*P7K^*fc(*$P^n7K^Lfc#. 

JifS-^iC (I) T^*^T;u=idri>i>^>(AS)^fc(*-e<D*n7K^^ : tL<(i 
$P^*07K^^i:;l^Ls 
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mU^^TJ^J^^y^J^— KTAOS) li s ^h^x^/U^UVv'U^-— h 
(TEOS) , fh7^^t^V^'J'r- haMOS)^!*^^^^-!)^,!:^^ 

MtaT-K^T^;U7> ; E-^A/\^KP^-y-'f'K(TAA0H) It. "rV^rfn 
^frTls^—^J** U KP7f-^-y--rK (TPAOH) . ^H^^/UT^-^ A/ vf Kd 
3j-^+MK (TBAOH) titzlt^O ffi-&*Bt?fc*Ci:A<»*U^ 
ZZT% MfB^h^T;u^r;UT> ; E-^A/\'l'KP^-b--rK(TAAOH) 

frttttfflMKD&mmiz* tti^tiyimmmx* 50 m«ppbj*jiT-c*fc&::£# 

#*Ll*. flfB-xh^T^^TV^-^A/N^KP^-y-^K (TAAOH) 

(TAOS) ^MfBT^P^v^V (AS) tf^UJt (TAOS/AS) li. S i 0 2 &#S*p-e6/ 
4~2/8<D$gfflfcfc£::<bb<$?£L(^o 

^^(c.glHE^^T^^T^-^A/WKP^^-rKaAAOH).!:^ 1 ;*^ 
tt»»J«^» (TA0S+ AS) <D=E)\,& (TAAOH/ (TAOS + AS) ) I* . S i 0 2 mUS^T'l 
/I 0-7/1 0<D$|ffllzfo£Z£:jW £LU 0 

(TAOS)&«j;imfB7';u=i^i'i^>(AS)0>^ 
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^ICjl-^-r %&X*1 00~200rpm£>jij£T:1i}$U 

^P+M'RTAAOH) a>7X?§;^5-20^AMtT^TL^^s £<=>C:i 0~30°Ct7>;& 
mT*30~90ftm. 1 00~200rpm<DilJtT*if$$U 

(i i OJfelvT*. 30~80°Ctf>;gJt(CjMLfc^L Z(7);^[^*,^t>1 ~72Bf 
Ms 1 0O-ZOOrpmCDmfexmmr&ZLtlZ&l) % 

'So 

X n Si(OR) 4 _ (I) 

fc&o) 

*)W*>Wr-h (TAOS) „ 7)^*is (AS) fcJctf*«»fifr 
^-rK(TMOH)c7)7K^4 3 ^C30-90^^(tT^o<yct)^STLT4, e fct^o 

■?&tztb(Dmifi7&0>mnJ5&Xfo^X > 

Ci)Th?7Jl,*)l'*JWZ'V*—HU0S)&&mmmkM'£Ltz^ 10~30°C 
c7);am^^^(D^^+^IC;l^^^^1OO~2OOrpm0ai^-e^L. 
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m-Z'30~90ftffl. 1 00~200rpmtf>ig J^ti 

(i i i)&l^t% 30-80 0 C(7>5a^f^DSLfcm> CCDMJSlCfii-fe^&O. 5-72 
l$M* 100~200rpm(T)il^m#UTs fTlB^rh^T^^r^^UVv'J^— h 

( i v) £Z>\z s ±|S-HS5C (I) -C^tL^T;Un^rVV7> (AS) 

^jg^L^t©^, ffrsci i i)-e#e»*ifcs^»5a*ics^Lfca. io~3o°c 

(v) ^[:,f#TlCfe| ) gjI^M4 ] (Cfh77;i/+;U7> : E- r i7A/N'fKot J r 
■9--1'K(TAA0H)(D7K; , t^5-2O^AN|fC}STLtc^, S&Ull 0~30°C<&SJ£ 
T*30~90#IW, 100~200rpm<7>5i^-eS^U 

(Vi)#a^\ frIB(v)T^#t>n7c;l^?t^30~80 o C(D5a^l^n^Ltcm. C 
CD;^I^^cCA^10~30^. 100~200rpmCD^T?M#^^C^|C ( fcy s 
IW3T-h9T;^;^UV*>y K (TAOS) fc«fcl/l&l37';U=i^> (AS) a> 

*;uvi/«J^— h(TA0S)fe<kt;*«»«|j^6*<&iR*»5«*. iiatl^^^ft- 
T^fJfB(ii)O>Th^T;u^;UT>^-^A/WKP^^'rK(TM0H)CD7K^ 
lc30~90^lfT^o<y«!:;lTLT*, £ fc^o 

(i)^h77;U*JU*;UV*>U^— KTA0S)£#«»J«fcjE^U-=8L 10~30°C 

(i i^Tlcfe§iI^M*l-fh77;i/Jp;i,7> : E~'7A/\'fKPt 
Jp+M K(TAAOH) (D7K^£5~20#35MtT^TLrc&. ££C:i 0~30°C£>;g 
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J*T?30~90$MHL 1 00~200rpmO)aiJg-^$$U 

(I i i)3felvC, 30~80°C<D;SJglC*jDi&L7igL ZCO^JglC^&^ioO. 5-72 
100~200rpm<Di$Jt"e1t*$L-Cs Wtifc-r-b^T JWWr—b 

( i v) ±IB-HS^ (I) T^tt&T^z^vi^V (AS) ^<t;l^L 
t=&. 10~30 o C<D;a^-eC*L^0)J^^+^[Z?l^-r^t?1 00~200rpm 

(v) ;^lc s atttTlcfe'&RS^SJft* IZ7-\* s 77J\>*ji>7> s e=-'5 A/ WKnt* 
•9-'TK(TAA0H)O7K/ , #^5~20^ftr^TLfc^. *&f=1 0~30°CC9;£jg 
T?30~90#M* 100~200rpm<DMre8l#U 

(vi) ^lM?. 3O-8O°C0>SaiCilDiiLfc^. £0>»ftl::fite£j&<&0. 5-72 
B#M* 1 00~200rpmCDi£jtT*if #LT. WCT;i/a*e/S/^XAS) (D»07K^ 

<vi i)2fcl=, HtTfB(i i i)-e»e>tLt=jB^jS?«i:frIH(vi)-C»&*ifcS^»Jft*S 
£-Lfd£, 1 0-30°C<DaJtT^bO>Jie^^+^|-?g^-r^^l?1 00~200r 
pm(DilJ£T**t#U 

(vi i i MlzjtClKrlECvi i)^#6*ufc»Jft*30«-80°ca>ajSlzaitlft 

Ufcffe* Z<7);ajgl^*>Wb10-30^ra s 1OO-2OOrpm0>3lJtT?mi^-rS 

tftlBrrh^ JWi'V'r— h (TAOS) feJ:t^WHBT;ua^>i^> (AS) CO 

*;i/VS/U*-KTAOS)fc«fctf*^^ 

TT?|tJfB(i i)CDTh^7;U^;UT>^-^A/WKP7h^^K(TAA0H)(D7K}t^ 

4»ic3o~9o^A>itr»*o<yt*T«t*ic.fr8a(iv)T»ai«**LfcT;i/a* 

(v)a>7 t h^T;u*;UT>^-^A/\^KP^'^*-fK(TAA0H)<D7K»?ft*lC3O~ 
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**W*5Sr=fct^r (*. ±&Ltzffi%Z J rh^TJ\s*J\sl-Jl>V~>'J'r— KTAOS) . 
ttTlBT;Un (AS) fccfctf MIB^h^TJU^UT:^-^ A/ \-TKP*-*-y- 

S i 0 2 jftJtat*T*6/4-'2/8<7)«SHI-ft'6 : E;Ht (TAOS/AS) 

(TAAOH)<D7K5S?ft*^ S/U**tW»^J«»(TAOS+AS> t»LT. SiQtJftJMt* 
7?1 /1 0-7/1 0<D$6ffllcfc3^;UJ£(TMOH/(TAOS+AS) )vmim£*i&Zttf 

*fc.|fIiBTK^T;U^;UT>^-OA/\^KP^i^>rh*(TAA0H)<Z)7K^[i. 
^h^T;U^;UT>^— OA/N^KP^-9--fK(TAA0H)^5~4Oa»%#t;7K5t 

ffiiB^H^T;i/^UT>*=^A/\^KP^^^K(TAAOH)0*»Jft*jc^tt 

fcj&v&fcSTIMfca)***!** **L-e*i5c**2re 50 M*ppbJSlTT?ftU * * 
fc**(Br)*»*(CI)^©/\Py>lfca*a><b#*3^&<i:*^ilW©*** 

(D&mffit. 7jT|SiQ>^h^T;^UT>^-^A/\-rKP^-9-^K(D7K^jS^ 
fc.fctfamCBrk&fitCCI)^ 
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9° .23° <©tt»CfcSe-^)tt.MH|S*««$*«IW(^fet)*.ZSIIh 

J rb'y7Jb*r)\'itJl>Vi' l J*— h (TAOS) te^Tfe— flSiJ; ( I ) t?^^*L^T;u=3^ 
(AS) £-xH57;U*-;UT>^1? Ay WKntf^-IM K (TAAOH) CD#£T 

X n Si(OR) 4 ^, (I) 

7J\,*Ji>m, 7 l J— ;u*£L<tefc:-;b*£^U Rl^kfftJ^. 

fc&o) 
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0> -rK^x^/U^UVi/U^— KTEOS) . Tb 1 y**-Jl>7tJWisiJ J ir—b- 

(Tiios)*fcr«©a*«B*«ffl«cfc3b<»*Li\. 

^;uMJxMr*»^>. t*n;uh';^h^rvv^>s tf-;uMJxMr*»^> N 7i 
-;i/h'J^h^>^> s 7x^;uh'Jxh^»^>. HJ^Mr-»^>s h'jxMr-> 
hU-ry^o7K^»^>, :7;u*pmj*M^»^>. ^;u^-Phuxh^> 

hU^^py^Uhyxh^v-^^ifT&^tf f>ti^)o c^ifTfts ^;uh'J^h 
^>v^XW!TMS) s ^;UhUxh^->v^XMTES) *fcI«a>S*»*ftffl-r* 

££1::. mi2^h^T;U^;UT>^-^A/\^KP^-9--rK(TAA0H)<i:LT(i, x 
h^^;UT>^— ^A/WKP^-9--TK\i L H^x^ 1 ;UT> ; E~^A/WH r P^ 
IMK* ^h^pe;u7>^-^A/\^KP;j-^1Mh\ f^^^^T^^-Oi* 
/WKp^+MKs -xh^ n-^^l/7>^x^A/WKP;f n-^^-y- 
^v^UhU^yUT^— r >A/N^KP^-^r-tf-'f'h\ n-^^v^Mj^UTV 

- OA/\-TKP3l-^r-9--rK(TPA0H) . f ^filT^-^A/x^fKPt^K 
P*^-fK(TAA0H) effete, ^IfifttLr^hy^ACNa). *'J^A(K)35:ifa)T 
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LfrU^MJ^A(Na)^UOA(K)&<^ 

5F«i«i3&<-e*i j e*L7c*a6m-c5ofiftppb«fcy &<-g&*i&t. ^mw^m^m 

Htz. SkWk (Br ) ^iMM (C I ) i£g<D/\ntflsftm<Dik^tofr>ofc%> : f : $iW!ltf* 

bM§r<^^t.^rh^T)^)l^r)\yV-> , ) J r— KTAOS)fe<fctfiiulE— UStA 
(I) T^tl§T;ix3^vv^> (AS) ^h^T;U^;UT>^-^ A/ 
-fK(TAA0H)(D#^ETT^Q7K^'9 u ^l-. ^<DTt**BJ&<tt8teL-CffcfflU ^ 

Kp^IM K (TAAOH) Sffiffl-T dl* . * iz^^ti^frfB^ttft^fc £ 
;M^H77;Mr;UT> : E-*t7 A/ s-f KPtf-^+HT (TAAOH) I*. rfJ jtfctf^h^T^ 
>^MS0WHtttt?)-i:l: t ); | J,ffl)>l'l:t«thU^A(Ma)^ l J 

y>j^7cil<7Mb^frk&&TO^ 

(TAOS) i: bGIBT;up^v i/'yl/O^frit (TAOS/ AS) (S , S i 0 2 j*»:aWT*6/4~ 
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2/8.&?£L<l*5/5~3/7CD©BICfc&;i<h#M£U^o 
ZCT% lt&fie^UJ±(TA0S/AS)jb<6/4£ill*.&<b\ #t>*L-g>i>'J*^0CDi^ 

•t?A/v<Kn^PlMK(TAAOH) h^£l^'h£<&£(7>-e. teflS* 

$^l3,mB^h^T;u^T>^-^A/WKP^-«t-rK(TAA0H)i:i>U*^ 
«Jf^^^-(TAOS+AS)CD ; E;Ht(TAAOH/(TAOS+AS) ) It. S\0 2 m%mmv\ 

Z^.MIS^;UJt(TM0H/(TA0S+AS))^1/1O^^fc§<!:, J r>^U--h 
tt£LT<D«t&*<lll*fctf>* a«*l=»rt*4i««BTL(«l?L««)3^^«:<ni:y , 2. 
5JaT<Dtt«****^*i/ , /**«l«*»'&c:i:36niL<«:*. *fc* 
J±jft«7/10Sfi?L6i:. ^>:7u-h#£LT©«tB*<9*lvr::*>s WK+l::»J** 
tL*IB?L(«ITL©«)^^<*:y.6. 0 GPa &±<D^>^t£»^fc&lg3£j£ 

(\)7'b s 77)U*Jl>*JWi' l ) J r— h(TA0S)fccfe^±fB-flSje(I)-e^^T;U3 
*S/i/^>(AS)£#«»J«fcS£Lfc:»s 1 0~30°CCD;&j£^Cft£CDJ&#J&H- 
^ICjl^-f &3TC1 00- 200rpm(DiiJtT*Jf *$U 

Jp+l-'f K (TAAOH) CD 7Ki#&£5 - 20# lfTffiTLtz'& > $ lz 1 0 - 30°CCD M. 
j£T*30~90#fi!L 100~200rpmCD&j£T?8t#U 

(i i \)^X\ 30-80°CCD;^(ciaiftLfc^. CCD;SJtlc-^*,^^1 ~72B$ 

1 oo~2oor P m<DiiJt-e}f #-r&c<hic£y . fJiS-xh^Tju^;u^;uvi>'; 



13 



WO 2004/039903 ^^CT/JP2003/013690 



fr—h (TAOS) fec):L^|trIBT;U=i^> (AS) CO *n7K^»«IIT»fc* W*^^^ 

StriBC i )T?W«S*Lfc TAOS . AS fcefctf^t^&*>&&3M^&*l::ffriS 
(i i ) CO TAAOH (D7k&mZffiTTZ>J3%i)W-tX-X. tfjffi(i)^fH«£jh.fc^h^7 
;i/^F-;U5l-;i/V*>iJ>r— KTAOS) s 7JU=i^» i 5>(AS) te«fci;w«5SjftA N 6«* 
2B«SJft«. ±E£ra#fcSM i l 1 T(fflflE10~30 o Cs Jf#iSJt100~200rprn) 
T% ftrS(i i)<b^h^T;U^UT>^— ^A/WKP^#"9--rK(TAA0H)C7>7k^jS 
*|c30~90#jWT^o<y<b^TLTicfc^o (?-&*>*>* -Ht>CD^f*,^: 

ZZT*. ffimn-V^T^MWis^tr-- KTAOS) „ fIfBT;Uzi^»^>(AS) 
fc < kt^fIlBTK7T;U^;U7'>^-^A/\^KP^-9-'f K(TAAOH) I*. -^ti^tx 

x$y— ^p/\V— :?£y— ;u^c<!:cdt;u=j— Ji>m. *=f-)\>3L=f-)\,*rVy. y 
^;u^v^;u^b>&<h*co^K^> ^;hzpv;u^> x^Hzpvji/?. :?Ptf 
u>^g^~;u^y^pe;ux— ^^^ifcp^U^— ;ux— ^;u^ N ifbv^'j^ 

— ;K ^Pt°U>^'J=i— ^^>U>^'Jn— ;u^ifcD^'j3— ;HH. Rift**- 
HfI£x^;k 9UB*^l> ?LMx^;u&<£cDx;vfJU^ ^r+>->. v^P'v 

3iM&EflSJifcJife#(TA0S +AS) l=W*M*S*Jt (TAOS+AS) ) #1 / 

P^^^K(TM0H)CD7K^I*s^@7K*fcl*M^7K4'I^H^T;^UT> 
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^-^A/\>fKP;^1MK(TMOH)£5~40M%. #£1X1*1 0~30fig% 
9T;i^l>3jVUV*>'J<5r*-h (TAOS) fccfctfT/Ua^fS/S^XAS) tf>*n7k#S?J5Jfc 

ffimU7kftM(D&.fc£z#-tLT\t. 30~80°C, £?£L<l±35~60°C<£>5at 

©to*5MMfe) ©»spLJ^^*tts ■* , jx^u>^-#-y-w > Kjftjr-e'5oo~ 1 ooo 
ooOs *f*L<f*i ooo~i ooooo<dI5BI::&sc:£:j&<s*li^o ca>ftspJ4& 

x n si(OR) 4 _„ (1) 
X n SiX' 4 . n (II) 

~80>7;i^;Hfc» TU-;uS%L<i*i£-;u*£au X' l*/\P V^K^afo 

£fc, nl*0~3(D^g&-efc&„ ) 

^^l^m^LT.7Kfccfei;T>^-T(D#i£T"e*P7K^-i^fi^^i±^-<t 
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g«ffl|ZQ^ttt, #^¥9-31 581 2^#gft<i:£#8i<£>c:£:o ) 

LfrU Z<D/KUi>P^>(PS)<D^«l;fcs ftrlB<DvU:fc^Mff2J&J&# 
(TAOS +AS)l^-T^mS?l^]:b(PS/(TAOS+AS))^ Si0 2 &$£S3£-C1/3mTs 

CC-e s ZCDmmm^it (PS/ (TAOS+AS) )#1 /3£jg;L£<!:. timZHZis*)* 

nkwmomskAtm<^Jse. o GPa ia±(D^>^#te***&£s#iKas$ 

*«*<D*<»&;h/«i:<fcao hb^«^±liJPLT. 2. 5£lT(BJfc««* 

*>'J^— hCTAOSXDfiA^cC^oT.^rK^T^^^T^— ^A/vfKn?MF-9- 
-f K (TAAOH) [Ccfc^^^ U-H&lltf/h£<&&f-#>^fc3 „ 

Vv'J^r—h (TAOS) fc<ktf TJUP^v^V (AS) OlBy^m^iX^^m^ 
m.&tz\*b)^h : 7T)\'2rM)W : >*)'T— KTAOS)fc£imUP^>>^>(AS) 

jStfCWSHb^s *fcl±^r-f*ft^«DfcJ:t; PS)£ Si0 2 SU*MS-(?2~4O3; 

»%, #£L<(£5~2oms%<7)^glT?#^m^c<fc7b*M£U*o 
^ffll^T^nif u^'Ja— ;u=E^Pt°;i/X— r;KPGP) N :?Pfc:U>5Mp— ;u 
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^K^T;U^;^;UV^U^— K(TA0S)^ J rK^7;U^;UT>=E-OA/\-l'KP^ 
X n Si(OR) 4 . n (I) 

fc-So ) 

ZZT% gJlEtf^h^TJU^U* JUVv'J^— KTAOS) % TJUp^v^XAS)^ 
cfe^h^T^^r^T^-^ A/ WKn^+MKCTAAOH) 13: > ^^JftACDIS^ 

*fcs frfH^K^T;u^p;u7> ; E-^A/\-rKP^-9--rK(TAA0H)i*. mm&A 
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xfmM (Br) s a** cc i ) tail <d/ sa^-mTtmoit^mti^u^mm^mn m 

i§»2fL-e50m*ppb&T<!:U (Br ) (C I ) tS.E <Dt\U?^7tm<r> 

Z(D&^J&%(^$B)<DS§§Sl^ 

7K^(*fc[*»^*P7K^lll)<D^t(^^l3^5B^h^T^^;UT>^-^A 
/WFP^-9-'fK(TAA0H)(D#^T-t?^T ; 5C ( !:^M*tL^o 
ZL(DM-£>. TK^T;u^;U7> : E~^Ay\-rKP^-9-'rK(TAA0H) l* s ifcifrjftA 

—V (TAOS) fccfet>*7;b=3^^v/^> (AS) icSTT -S^Utk (TAAOH/TAOS fcjci; 
TAAOH/AS) ) & % S i0 2 ^S*^T*1 /I 0-7/1 <X #£L<I*1 /1 0~ 

6/^o<D&mt?j;&&o^zfatitoir&z.ttfm&L^,\ (tots c^^^/I^Lfc^ 

(dt h^T^u^yuT^-^ a/ vr kp :fr*-tK k (taaoh) t v u * mfcmM m m 

ft (TAOS+AS) (D^EJUtk (TAAOH/ (TAOS+AS) ) li % aflT5SA(Dift^tH«lc % Si0 2 
j^SS^Tfl /1 0-7/1 0. #f£L<l*1 /1 0-6/1 OOfQllltWo ) 

*r)\,-*)\,VWr—V (TAOS) tmZTfrzi ~»^> (AS) <D=EJl^it (TAOS/AS) 
Si0 2 ^*^T?6/4-2/8.$?*L<(*5/5~3/7(7)®|ilt^cfc : 5(C;l-& 
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(i)Th^T;U^;U^;i/VVU^r--h(TAOS)$^^<t?m^Lfc^s 10~30°C 

Jp-y--rK(TAA0H)(D7K?#^^5-2O^[tT^TL^^. Sfclci 0~30°CO>;& 
JST*30~90#IHL 1 00~200rpm<DjiJg-Cil#U 

(i i i)3fcive, 30~ao°cO}&mz1ximLtz&s zoSJtd^&rfteo. 5-72 

1 00~200rpm<Z>iiJ^-ej!4$L-£> WEfW;^t)WJ^- h 
(TA0S)(D2in7K#fl?^fccfctf/£^^^ 

(iv)^bl^s ± IB-IS j£ (I) T:^^T)^ *ris*/=?> (AS) tt-te^&mWM 
mtMt!Ltc*><D&* StTl5(i i i)-e»&*tfcS^»5ft+l=?«Lfc». 1O~30 o c 
^SJtT'Z^b(Z>^^^+^(zM^§^100~200rpm(^ilJgT^1#L. 

tKKCTAAOH) <D*»&£5~20#*M*TaiTLfcft* ££>K1 0~30°C(DSJt 
•C30~90#|HL 1 00— 200rpm(D5lJE-eH$$U 

(vi)&lvT?s WE(v)T»#6^fcS^»5ft$30'-80 0 C(DajSl-JnJSftLt=as - 
©MKfiftfctf&l 0~30B#WU 1 00~200rpm(D5i)g-eM1#-r§-t(Ccl:y. 

±lBlc^-r ;1§T^>i CT fcfc>*> sftlfS(i) T?|fl»**ifc TAOS <JS<J:tf#«»iij&>' 
b^;I^^*l^fIlB(ii)(DTAAOH 0>*5S?ft$aiTf S*^)lcft^.T. flf 

ib ( i ) ^wm&Wdrv^T ^^Jr^v^tT—Y (taos) as *t;*a»^e>& 

§?l^;^.±IB<!=lll^c»:^T(;ami0~30 o C.m#iiJt100~200rp 
m)T% fl«E(i i)<7>^h^T;U^;UT>^-^AM-f KP^-y--fK(TAA0H)(D7K 
^^' : t :! IC30~90^7^l^(tr^*^<yi:^TL•C^,cl:t^o Cr&fr*.. C*l <=><£> 
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(i)^h^Tj^j^j^yiyu^—haMS)^^mt}m^Ltz y ik. 1 o~3o°c 

^■9-^K(TAA0H)CD7Kj#^5~2O^3t)NltT^TLfc^. £€>U:1 0~30°C<£>S 
^30—90^1. 1 00~200rpm(Di$JtT?jt}$Ls 

(i i i)&l^\ 30~80°C(Z>;SJt(-ilD^Lf=^> C(D;SJg|::^*>£:j^t>0. 5-72 
100~200rpm<Z>igJgl?}f#LT> flfB^h^T^^l^UVv'J^— h 

(TA0S)<DflP7K^^<fci^£^^ 

( i v) ±IB-IS^ (I) T^ti-STJUn*^ (AS) $^^^t;l^L 
fc^s 10~30°C<0;a^C^b<D^^+^[^;l^-r-i>^^1 00~200rpm 

^K(TAA0H)(7?7j<?^^5~2O^ItT^TLfc^. £<bC:l 0~30°C(D;gJt 
-£30-90^1. 100~200rpm<DiiJg-eli*$U 

(vi) ^U^ 30~80°C<Di&m\ZtiamL,tz'&. ^(D : &m\zm>terfh>0. 5-72 
B#Fa^ 1 00~200rpm<T>SiJ£-ejf*$LT. IiIiST;U=l^>t/^>(AS)(7>»n7K^ 

M^fed:i;/^rtli^iiD7K^^i^trjE^^^P!ML, 

(vii) ^lz. mllS(iii) T^#t>*L7c;I^jt jftfcflrffi (v i ) -e»6*tfcS'&»5a*iR 
£Lfi&, 1 0-30°C(D;^JtT^*LbO>i?g^^+^lZ;I^-r^T1 00~200r 
pm0>SiJtTNi*$U 

(vi i i)£P>lc. ^icJSCMISCvi i)T*#btvfc^$30~80 o C<7>;ajg(cttIgi 

|tHB^h^T;U^;U^-;UVv'J<7— h (TAOS) fc J:lflltrfB7;i/:3^»^:/ (AS) 0) 

±iB(c^-T^T^5i Crteb*, tWTE( i ) T?SB«**tfc TAOS fecfc^tili^b 
&5S*S*#' : t»l::tWB<i i)(D TAAOH ©#»££*T?'5£#fc s lftfa(iv)'elS 
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mztitzAS te&um®pgmfrtt%m&m%Ltp\zmm\i)(» taaoh <D7kmm.& 

(TAOS) feefcLP^^^$^£&&M'ra ±t3<bl^^&^#T(;ili/S:10~3 
0°C. *f £NtJt 1 00~ 200rpm) Tf, HtFfE ( i i ) ©fh^T^+^T^-^-A/ W 
Kp^^K(TM0H)<7>7K;#^*I^^ 

UtaE ( i v) -c?P^tifeT;u=i^>:>^> (AS) cfcl/^;#^fr&&&;l^;££> 
JiSBtlHl^^T (;&Jt1 0~30°C. 00~200rpm) -etSTlSCv) (Z> 

fc^tmiE^^TJU^UTI/E-^ AA-fKP^iM K(TAAOH) I*, ^tt^ft 

miB^^;t^LTI*.^^A(DpMffl(^J^Lfct(Di:I^i:t,(7)^ffl 
■?&Z.krtT*g& 0 wCT?. m^h^T )\s*)\>*)Wi/WT— KTA0S)fc£tfi|irie 
T;UP^vv^>(AS)<!:;l^-r^^-rtb<DW^^I*. ^(Di®^(fc<!:^(^. T 
;un— ;^^)^!^ll:-efe*^l^m^j:•oTL^X«fct^7b<,T'#^£ltl^l— "efc<?>c 

m&tmmiz. mu<D&isvt>&wm%mmft(uos as) ic^^>aa 

m^it (m^m^ (TA0S+AS) ) -3/1 . #*L<I*1/1 -2. 5/1 O 

M^J^^ v (TA0S+AS) <Z>a*&£tt (TA0S+AS) ) I*. jftA(D J§ 

1 /1 ~3/i s »*l<i*i /i -2. 5/1 tommtbZo 

tK+W^T^U^UT^— ^A/\-fKP3j-^r-y--<K(TAA0H)$5~4Ofi*%, 
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ffl*zim7kftM<DJx.ifc§k4*tLxit, mtti&A&m'&tmm^ 3o~so°c. $? 
>(AS)£im^an7K^$?^&B#F^ 

T?500~1000000 s #f;L<ISl000~100000(D^HI::fo6C,hA<M3=U , *o 

frkco^K^fllti^ s-sonmcD^^Wt-^v'^^^^^jKfS^fe 

X n Si(OR) 4 .„ (I) 
x n six' 4 _ (ID 

7j\,*j\,m. 7'J— ;u»£L<l±t:-;uS£aiU RliTK^Jm^s ^TclSi^gin 

nliO~3(D^iJs-efei>o ) 

^'J^^^^J^^dAOS +AS) |z^-r^a*)l^rJt(PS/ (TAOS+AS) ) A< Si0 2 
J^#S^-ei /3£TF. i?£L<l£l/4J^TT*fc&Z<b^Mi:UN„ 

V*>U>7— KTAOS) fccfcl/7JU3^»7>(AS) CDan7K#fg^-efo&Wilt'lb-& 
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(PGPK ^ntf u<>?'j=i— ji,=e/<wh— T;KPGME).^pt°u>^u=i— 

x^;ux— ^;UT-trr-H (PGMEA) fc^fr &»l#h.fctf «»»fc»fft«&t-<SX 

^ti^tio. i -4om*%. *?£L<i£i ~3omm%ommx% m&$i±x&<z 

(a) &fr Xg 

ccDcfc-p^^flT^^^^iLrii. xt°>p— Hi s tV^p-ks. 
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a— hm^mmx\ m^mm^m-^i&nm^tiz^TimHxi^o t£o 
(b) aB*MEg±a 

f$LXL& : ?Z.klztj;&OX\ ^0)®i.m&mrf*m\zi&T-?&Zttf&Z> o fcT, 

z(Dmm^m(om^mmT^zt^x^tj:iMtti^)xt£<^ i&mz 
ft&wimommiz^tftsic&zttffo&o 

Ctm? £U^ 0 C*il£ s Ctf>^g#350°CmT£l^l£^ltt. <£l^Jt3M*T 

tf-m&&<Dx y 'ikm<D%tf$;mmT.m(c)xmmir&mmx si-o-si sg^o^ 
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^\TmH)^MLxmmu^tz-^xitmmm^x^^)ti^m.mmm 
M^(Dm^t<m^xmit^tt^iz^iMm<ommxm^<Dmm^mtimT 

teas* zomm&mit. m&<DmftJLmxm*Htzmm&m&i£<D*v\~-Jis 

-^±lzmWLXftoZttffr&Ll\ 
(c)iMlH 

Mzmm^^tzit^n^im^x^m<Dmm(m^.i^5oo^^oooomm:p 
pmmm(Dmm)^t^^i3^m^x^i\ (mmmm&mw 01/488O6 
ai temtzt'iztmo) 

mmmm^mit.±iE(D^m^mmm^m(Dmmmz^.m^^7-^T)v 

(i&7k1£) ^ 

w<Dmm±m^iz<^(Dx^t^m^m^m^^mm^^r^tzzo 
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100~1Q00nm-Cfc-§)o 

^^0J<Z)^;^fflt^r^^^1tflI(i. 2. 5&T0)J±§f®^<!:6. 0 GPa 
&±<D^>ypMW(Young' s Modulus) frtt&tm&m&^LXl^o 

S^ptHT (M i cropores) OXim^tf W70%^±-efe^i>'J*^fll^#^lz 

mmm<z>mnQ)%m<z.ttftj:i\ tot, mmtt^b&mx&mt&ti&s*? 

>mm (S i I y I at i on) te£%^0)fam<DmmizMi-!&m*>ti:^ 0 
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*htz&m<Dmmmmtezizmm*Mj&ir&t-toiz&mzfr%o ^<d*px^ * 

^m(Dm^mz &tut. wmommiz^^mtjit^m^^xt. ttmm 
mt<2. 5UTtn^<. Lfr&e. o 6Pa &±<D*>7m&mfrzte%mi^m i & 
mtm^ : M^mym)^mxtzimmm$mm^jt>^m^m±\zmm-t 

$e>ic. ^mmoym^mz^M^ fomommizmmt&mteizZMZteKt^ 

*JkWS:*mm±\zWfim-tZ>^£ftT:1*Z><, 

-&mztei\T&m*itzft&zm*-xi^ 0 
■tts.fr>*>. *mw<Dmftm&Mi££ti&i> , j*>%k®Lm\zte^x\t. *mmn 
mbtm£iz&mLtzmw3:t*xmi&£fotz&<Dizmx.x. itmmm^z. 5&i 
Tt>m<. Lfr*,e. o GPa &±<D^><?mmfrztd:%mim&mmw&WE. 
m7m)%mteffi7Ltz$hm%mi-z>^ttfx$%o 

ut, *ma%mmm\z&'3£wm\zmmi-z>tf. *nmtz*it>(ommmiz 
mmmii 

(tpaoh> ^^mm)\z, m**>&mmm<D%t*3oo s (w-4o. =mit^ 



27 



WO 2004/039903 ^^CT/JP2003/013690 



1OOg(SAT-10. =S<b^(*)«)^aiL.M*#T. 100rpm(Di*JS-ei 
t#^tLf^h^Pt°;UT>^-^A/s>rKP^-9--fK(TPA0H)(D7K^^lzM 

(aas 54. («o Bsmimmmftv-^m^WLftftmn zsiwti&V'f*^ 

£PVH£(DIONEX « 2020i)l?j|iJ^Lfco 

^a>^.^>^^3SM07X^^4'^C^^Tt^fc^M%SA < 5c^*^ 
tth'J^ASOlippm, *'>I^A2500«»ppm. #l*2250M:ppmfc<fc 

tfl»*i 3MS:ppmt?feoyc(7>fz^L. **-^&mm&Q>7k , mm.*\z<£t;^m 

^(D#^iIi % 7n^»^^hU^AlomappbiJJLT(!|taiRg|^).*'J^AlO 
«»Ppb(ttaiS*) . 11*1 ««ppmJaLTfe«fetX«l*1 a»PpmJSJLT-C?feofco 

mz s =tV=>3l=?)\,*)VJWt- KTEOS. £**WxS6(;|*) JiK y^UHJ* 

(ETOH. ftft$&ag(ft)ffi)££l lc^iij£-e;ll=rU d<D;I^^^20°C(D;S 
jeiCft#L.150rpma>jSJST»30»Wia^Lfco 
dft&flDfi^Jg&l::. ^^fi^^b^fc^IB^H^Pe7U7'> ; E-'t7A/\^KP 

jr*r j y-jh**mi&(iomm o /o<o tpaoh i izTsk-tm-sxioftfri+x 

ffiTU ££[::2O o C<D;&Jg^2OOrpm0>j$Jt-ei B#fHHSM$Lfc 0 ^07^. 50°C 
CDj&JtlCjJOi&U C(7)5^m^#TlCT200rpm<7)^Jfel^#L^7b^20B#F B 1 N 
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Um©*>'J*3fcttKJiMfcJ3t# (TEOS fc cfetf MTMS) ©anTKa^frofc, 

P-^'J-l/^l/-5r-(*HW|t(«)il R-114)£ffl(,vc^n 

XHlzttLfcfc* T-h^x^;UjJ-;uy*>U^ KTEOS) i>^UhU*M^>>^> 
(MTMS) ©*Q7K»»«fl^6>fe*^-r*jb^!|eBa>aS*|«»LT, C<ZMb^£ 

s i o 2 ^sca^-ei 2fis%$t?^ia^ mmmm^m^ ~G>8) 

(I^Xb>7hP>(^)i ACT-8)£fflUT 8 ^>^1MX<Z>:>'J:a>r>x/\— ^ 
(¥&#&$E0 ±(CSfijTLTV 2000rpm<£^JtT*20?>RIk S^fflS^frofco 
Z^b^SlS^tfe^O^H^U— H±ICSSLT. MISHIT. 1 5 

.^as«<D-i ~<D-8)*M&<(Z)as*T»j%aLfca, m^ici&y mute 

^(D«k5l=LT^&*Lfctt|E±l^«$*ifei/U*^1«a)fflt^(S0PRA 

;&tfe1MHz.Solid State Measurements M SSM495K (i \)U3&?X-*fgM 
fI»lcteltSttJSa>7K»ia*«^k(TDSSfe: Thermal Desorption Mass- 
Spectroscopy, m^f4^(^*)M EMD-1000). (i j i')»JK5S£(*:^l¥1« 
Young's Modulus, i~S'07 : >T—z/3>i&*WTS Systems Corp ig^-y>r>7 £ > 
XPK (iv)Mffi*(Rra8.AFMac). (^^^(^mifcct^nmJa 
T0>*ffl?l«i^i£ : fccfeU (v i ) X 3§lsl#f tf— 5? (tgMttfit&ft 
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^H^^^UV^U^— h60. 8g(TM0S. ^b^H(^)l)s ^;UHJ* 
Mr*»^>127. 3g(MTMS s ^-fb¥xS(^)m)fccl:^99. 5»»%;gjg<Z) 
X$y-JU513. 6g(ET0Hs fPpfe^(^)®)^jl^L, Cl<Z>Ml^&£20 o C(7> 
^JtlC&^U 1 50rpm(DjiJt^30^m#Lfc o 

-tHT0>7K)!g?&298. 3g(10fi*%(D TPAOH O^aMtT/TTFU 
|Z20°C(D;^JtT?1 50rpm<E>iiJt-ei B#^, 3t*$Uc<> ^(D^ 50°C(D;gJtlCin 

^;u^;i/VvU^-h (tmos) £^;umj *h*vi^>(MTMS) (D2i07K#fii»^ 
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mz. mmm-KDm^tmmiz, &m±izm^Jtitz^jti^m(Ditmmm. 
, mmm3i 

^r^ZL^MWWT— h85. 7g(TE0S > ^*jb^XH(^)M) . >^UHJ 
XMp»^>166. 2g(MTES.(tM^XH(1*)M)fc«J:t;99. 5aS%iiJt 
<DX^y— ;U449. 8g(ET0H. ^3MII(tfc)i£)£;E^U C<7);1^^^20°C 
0>;UJtC:<f3M#U 1 50rpm<DilJgT-30^F H m^Lfco 

-tMT£>7.K^298. 3g(10S«%(£> TPAOH£#fr)£lO#75M+T;irFU 
(Z20°C(DS^-ei 50rpm<D jgjfei ftlSk *SH$Lfco fOt, 5O°C0>SJgl::}jn 
f&U C(75;SJg^T[3T200rpm(DiiJt^li#L^A^20a#rBl> |trlB(Di/'J* 

ftm<Dmmmmz^xit.mi\z7r^t&*<)T<foZ) 0 
^<D<k?izL-cmz>titz&mi&f&mm : ifi}&5™\&. mt&^tmc^WTv. x 
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(TBAOHs lS-r^">3C^fliCD^3OOg(WK-40. =^b^ 

1 00g(SAT-1(h EHb^(t)I)$^DL, M;&^#T> 200rpmO)iiJg-t'1 
ll»Jll^t'^h^PIf;Wl/T>^-^Ay\^Kn^-9-'rK(TPA0H)(7>ii 
*lc^ij^<!:LT#£;h,£^H; ^ A (Na) A (K) OTJIWJ £Ktg$ 
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4. IUfBT;U=i^>i>^>(AS)7!)^ *^HJ h^i>v^> (IPMSK ^ 

5. StjlH^K^T^^UT^-^A/N-rKP^-dr-y-^KdAAOH)^, ^h^Ot° 
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-J-HJ ^ A (Na) % *y ^ A (K)^t*<DT;U*U^Jl7c*<D^ia^&3S:^tt«Sia>- 

7. tWIBxh^T^U^l/T^— ^A/\^KP*4r-y-^K(TAA0H) *(^*tl€>. 
^0 (Br) . Jfi*(C I ) 0>/ \P^>Se7c*<Dfb£tt^&fc5^tt<0#***^ 

8. «rET^TJMr;U3j-;UVS/U^— h(TAOS)<l:tiIlSy;UP^>^>(AS)(D ; E 
;UitaA0S/AS)^ s Si0 2 ^ltS^6/4~2/8(D$gffllc36^C<!:^mi:-r 

9. |trIB^hTT;^bT>^-^A/\>TKP^^<K(TAAOH)t->'J*^m 

(taosh- as) (D^e;uj± (taaohx (taos+as) ) ^\ s i o 2 autaw-ci / 1 o 
( i )-xH7T;u^;u7r;uvvU ^— h (taos) fc^tf tie-ASiS d) t*tf$*i&t;up 

^> (AS) &mm%mtMfS Lfc&. 1 0-30°Cfl>fflfl[t?^*LP,<Dja«'A<+ 
^IC;l^-r^^"ei 00~200rpma>aSJKT?il#U 

(M)*[=.«j*T(=fc-6»S^?S»*l=T-h^T;U4r;UT> i E=.^A/\-rKP* 
^■9--fK(TAA0H)<D7KJt^5-2O^^ltT; , iTLfc?t. ^t>(cl 0~30°C(DS 
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grc30~90#Rlk 1 00~200rpm(Z>3^-eit}#U 

(i i i)5fcl^T% 30~80°C(D;£Jt!cMUciL Z©iajS(C«%&3^6l ~72B# 
Pel. lOO-aOOrpmCD^Jt-e^-r^^irlCcfey. 
TfrlB^h^T^^U^VvU h (TAOS) fc«fctfiftfB7JU:a^>>^> (AS) (D 

X n Si(OR) 4 . n (I) 

fc'ibo ) 

1 2. If 1 lcfSt£(D;i§T7j&l::tt*.T. ffiC(i)T?Sa«*Hfe-rh^T;i/^r 

;u*-;i/V*>u^— K(taos) , t;u=i^»^>(as) fe^^rmtt^&^^S'fr 

KP^^K(JMOH)(D7K^*lC30~90^AMtrf^o<yt^T-r^C < i:^ 

(i) ^h^T;U^U^;UVv'J^r--h(TAOS)^^}t^<!:;I^Lfdts 10~30°C 

(ii) ^(c^#Tlc&5^^^*lc^^T;i<+;UT>^-^A/\<KP^ 
^•9--fK(TM0H)G>7K)t^5~2O^^l-)--C;T§TLt=^s 0~30°C(Z>;j§. 
JgT?30-~90#|HL 100-200rpm(DilE'^1l#L. 

(i i i)3fct^ 30~80°C(0;a^l^a^Lf=^. Ca^SMl-^WkO. 5~72 

I^IW. 100~200rpm(D5SJS^a^LT»^-rW^T;i/^;U^V*>y^-— h 

(TAOS)<D»###&fc<fctf/£fcl*S#^ 

( i v) ££(c N ±IB— $25£ (I) ^$^T;U=i^i>i>7> (AS) 

^<t;g£UMi>a>£. KrlBCi i i)t?»&*LfcS^»}«*lcJB^Lfc«. 10~30°C 
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T?30~90#Wk 1 00~200rpm(T)j£jt-T?Jt*$U 

(Z>&£lC«t>&J&<&10~30l$|liL ^00~200rpm<DmmX*m.ft■tZ>Z.klZ&l) > 
7fc}§&*K30~90#jbM+T^o<y<b^^ 

dp+r-f K(TAA0H)(D7KJt^5~2O^^ltrjSTLfc^. 1 0~30°C(D;a 
JKT?30~90#HIL 1 00~200rpm<Z>jlJtl3ij$U 

(i i 30~80°C(7);^{Cjn|^tfc^s ZV^mzUtttfibO. 5-72 

B#fHk 1 00-200rpm(DjiJt-e^#LTs M^rr^T fr^-MWisWr— ^ 
<TAOS)<DJrajk##!|&fcJ:tf/*fcte^ 

( i v) ££>\z s ±K-flft5t (I) -e^tL^T^nJpv V7> (AS) £tf ttSS8£i:il£r L 
fc^. 1 0~30°CO)&mX*Zfoib<D -S^tM 00~200rpm 

■»7-rK(TAA0H)(7)7K;#^5~2O^^I-tT}iTLfc^s ££>|C1 0~30°C<D5£j£ 
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T?30~90#|Jlk 1 OO~2OOrpm0>5iJt-T:l!l#U 

(vi)^lM?s 30~SO°COSJtl^^Lfc^. Z(7>SJSlCfS*.^t)0. 5~72 
H$M« 100~200rpm(£^Jg-e*t#L/r. ffrf5T;U^^rVV'^>(AS) CDADtK^ 

(vi tilfS (i i i)-C»&*ifcift^?e?ai:«raB(vi)T»#e>*T,fcS^»?a*a 

•irLfc^, 1 0-30°C(D;amT^P,(D^3t)<+^|C;g-&-r^*-ei 00~200r 

pm<&5lJ£-e«#U 

(vi i i)^t>lc. £^[cjSCMaS(vi i)T?#&tLfc;^^30~80°C(D;SJglzADlft 
LfcflL Cl(Z>;UJt(^*>W&10~30^ s 100-200rpm(Dji^T?^-r'5 

1 6. If 3£if 1 5lz|BlioaST*ftlcftS.r. I5IE ( i ) -CWttStlfrr-I^TVU* 
;u^-;uv>'J^— KTA0S)feJ;t;*ai5Sj«*^?S:*iB^JS?ftS, Bpfc^l 5<bims 
7Srgfe#TT*B&SE ( i i ) <D^r H57;Mr;U7> i E-'7 A/ N^Kn^tJ-'f K(TAAOH) <D 
?R;#&*K30~90#jbMtT#o^ 

IM^T-etulEd i)^!-^;^^^— ^A/\'TKP7t- d p-9-'t'K(TAA0H)(7)7K 

^*i^3o~9o^itr^o<y^T-r^^^«i#S!ci:-r^m^i5(cism 

1 7. mt^rr^T^^-t)^^ 1 )^— h (TAOS) 75<. ■rh J 5X^ 1 ;U^-;UVi/U>7— 
KTE0S)^h^^U*;i'Vv l J'7-— KTM0S)*fcI**(Z)jB#«BT*fcSw4:$!|# 

1 8. ffiSHT JU:a4ri/*>5> (AS) *< % ^;UHJ*K*vi>^> (MTMSK ^JUHJX 
h^vv^>(MTES)^fcl*^(7);I^^fe§Z^^<t-r^lf ^^1 1 ~1 7(DU 

1 9. fHB^^T;u^;^;UVvU<r— h (TAOS) £l|lllBT;U=i^>i' ; 5> (AS) £ 
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tfs S i 0 2 ^»m-e6/-4~ 2/-8©^EII::fo£rEJU£t (TAOS/ AS) X-m^tlZ 

20. MfS^hvT^^yUTV^-^A/x^KPTt-^-rKCTAAO^Tb^^h^P 
e;U7>^-OA/WKP^+MK(TPA0H) s J rh^5 L ;UT> ; E-'t7 A/ WKn 
*^^K(TBA0H)*fcI±^©»*tt-efc-5Cli:*«|#*i:-r^a*«1 1 ~1 9© 

21 . M2Th^T^^7>^-^A/ WKP^WK(TAA0H)O7K?#^^. 
T^T;U^;UT>^-^A/\^KP^-9-'TK(TAA0H)^5-4Oaa%^^7jc^ 
J«-efc-SZfc*1#«i-r-5»3K3«1 1 ~20©l^;ftj5MCiEtfc©<g|^mM^| H lt 

22. fTlS^K^T;L'^r;UT> ; E- r !7A/WKP5i-^-9-'rK(TAA0H) ©7k$f?Jfcjb< % 
^y*^m^Jt^(TA0S+AS)I^LrvSi0 2 ^S^-ei/1O~7/1O(D 
SBHI~fe£rE;Ht(TAAOH/ (TAOS+AS) )7?SS*n$*i*Ct$4#ai:"r*»l*«1 1 
-21<Z>L^^^[clBS©fg^^^aMi>U*^mm^^M^©iS^^ 

23. MIS^h^T^^^T^-OA/WKPTh^^KCTAAOH)©?^^*!^ 
#£*i<£k ^"h'J V A (Na) . *»y ^ A (K) ^<>: ©T;^73 l J^JS7C^<7>^b•&^75)^P>^i: 

24. MIBTH^T;U^^T>^-^Ay\^KP^-9--l'K(TAA0H)©7K^^*(3 
©#«#* -t^^tLTC^S^ 1 fi*ppmJHT-e&£d££1#«trSIS3fc 

*1 1 ~23©lN^tL^|CiHS0lg^m^ B B B »vU*^^^Jtffl^^^© 

25. Mf57 1 h^T;^UT>^-^A/\^KP^^r-b-'rK(TAA0H)CZ>7jC^^li, 

mi5©^h^r;^;uT>^-^A/WKP^^KcD7K^^$^^>^^ 
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27. If #111 1 ~Z6iZ%2M<DJ5m&mi^Tm%Mfam&J&ty*PlZ^&frLZ) 

x-^;u(PGP) . ^nt°U>^Ua— ;^y^;ux— -x;u(PGME) . ^ntV>^'J 

28. MfB^K^T;U^;U^;UV^U^— h(TAOS)fe«fei;B«TlBT;Ua^>>^> 

(AS)^An^^^fe^W*^b^^sMfB^^M^^lc2~40M»%© 

mmx^&&oizmm£Htzb<Dx*fc&z.t&mmt?%mmmi 1 ~27a>ivr 
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Fig. 1 




20 C°3 

Fig. 2 
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